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osting by EAbstract Objective: This studywas performed to determine the pattern of skin cancer amongSaudis
attending King AbdulAziz University Hospital, Jeddah.
Materials and methods: Histologically diagnosed skin cancers between January 2000 and December
2010 were reviewed and analyzed. Trends in incidence of skin cancers by their age, sex and anatomic
location were examined.
Results: Of the 106 cases of skin cancer among Saudis there were 28.3% BCC, 24.5% SCC, 18%
mycosis fungoidis (MF), 10.3% malignant melanoma (MM), 5.7% dermatoﬁbrosarcoma protuber-
ance (DFSP), 2.8% basosquamous cell carcinoma (BSCC), 1.9% Kaposi sarcoma (KS). The mean
agewas 46.6 years and themale to female ratiowas 2.1:1. In the descending order of frequency the ana-
tomic locations were head and neck, lower limbs, chest and abdomen, upper limbs and genitals.
Conclusion: Most common skin cancers seen are BCC and SCC followed byMF andMM.The study
revealed a low frequency and stable trend in BCC and SCCwhich is similar to studies from other parts
of Saudi Arabia. Site of distribution of BCC and SCC is similar to Caucasians.MF is showing a trend
towards increased frequency at our institution. MM showed a dominant acral distribution different
from the West.
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lsevier1. Introduction
The pattern and incidence rates of skin cancer vary signiﬁ-
cantly depending on the ethnicity and geographic location of
the study population. The World Health Organization
(WHO) estimates that between 2 and 3 million new cases of
NMSC and 132,000 cases of MM are diagnosed each year
(Alonso et al., 2010). Skin cancer is the most common malig-
nancy and represents approximately half of all cancers in the
United States (Xie et al., 2010). Each year more than 1 million
cases of skin cancer are diagnosed in this country (Xie et al.,
2010) including 55,000 cases of cutaneous malignant
14 S.T. Muftimelanoma (Han et al., 2006). There were about 11,590 deaths
from skin cancer in 2009 (Xie et al., 2010). Risk factors of skin
cancer include ultraviolet light exposure, age, male gender, ge-
netic susceptibility, and constitutional factors, for instance hair
color, number of moles, skin color, and skin reaction to sun
exposures and arsenic (Alonso et al., 2010). Skin cancer is usu-
ally classiﬁed as malignant melanoma (MM) or non-melanoma
skin cancer (NMSC), which includes basal cell carcinoma
(BCC) and squamous cell carcinoma (SCC), and is the most
common cancer worldwide (Alonso et al., 2010).
The incidence of skin cancer has been increasing among
Caucasians and Asians (Ridky, 2007; Sng et al., 2009; Kim
et al., 2009), but remains relatively low in people of color
(Bradford, 2009). Limited studies have been undertaken for
dark skin colored populations, making accurate determination
of incidence and mortality difﬁcult (Bradford, 2009).
2. Objective
This study was performed to determine the pattern of skin
cancer among Saudi patients attending King AbdulAziz
University Hospital, Jeddah. Pattern of skin cancer incidence
in relation to age, sex and anatomic location were examined.3. Method
A retrospective study including all cases with a histological
diagnosis of skin cancer among Saudi patients, biopsied or ex-
cised, was performed between January 2000–December 2010.
The specimen data was collected through a computerized
search of the Anatomical Pathology archives at King AbdulA-
ziz University Hospital. The data was ﬁltered using appropri-
ate SNOWMED (Systematized Nomenclature of Human
Medicine) morphology codes indicating the following parame-
ters: Date of receiving biopsy, personal identity (Medical
record number, age, sex, nationality) clinical diagnosis,
morphology, topography. The data was rechecked manually
to delete duplications. Computerized search was then exported
to Microsoft Excel format and used for analysis.
The age, gender and site related correlation between the
skin cancers was evaluated. Manual review of biopsy reports
was then completed twice independently and discrepancy, if
any, was resolved through a third review.Table 1 Distribution of different skin cancers with mean age and s
Diagnosis No. of cases % N= 106 Mean age
BCC 30 28.3 63.5
SCC 26 24.5 48
MF 19 18 44.6
MM 11 10.3 45.6
DSFP 6 5.7 40.6
BASOSCC 3 2.8 67
KS 2 1.9 52.2
LH 2 1.9 7
METS 7 6.6 50.6
TOTAL 106 46.6
BCC; Basal cell carcinoma, SCC; Squamous cell carcinoma, BASOSCC
Mycosis fungoides, KS; Kaposi sarcoma, DSFP; Dermatoﬁbrosarcoma pr
Male, F; Female.4. Results
There were 106 cases of skin cancer among Saudis. The mean
age was 46.6 years. There were 72 (67.9%) male and 34 (32%)
female with an overall male to female ratio was 2.1:1. Tumors
were rare below the age of 20 years at the time of diagnosis
with only seven cases diagnosed. The most common incidence
was among the age group of 40–79 years (68.8%) followed by
the age group of 20–39 years (20.7%). Distribution of the dif-
ferent types of skin cancer according to mean age, sex ratio,
age and sex correlation, sites affected of the patients are sum-
marized in Table 1–3. There were 30 (28.3%) cases of basal cell
carcinoma (BCC), 26 (24.5%) cases of squamous cell carci-
noma (SCC), 19 (18%) cases of mycosis fungoidis (MF), 11
(10.3%) cases of malignant melanoma (MM), 6 (5.7%) cases
of dermatoﬁbrosarcoma protuberans (DFSP), 3 (2.8%) cases
of basosquamous carcinoma (BSCC), 2 (1.9%) cases of Kaposi
sarcoma (KS), 2 (1.9%) cases of Langerhans histiocytosis (LH)
and 7 (6.6%) cases of metastatic carcinoma. In the descending
order of frequency according to the locations, the skin cancers
were distributed as follows: head and neck 59 cases (55.6%),
lower limbs 19 cases (17.9%), chest and abdomen 16 cases
(15%), upper limbs 11 cases (10.4%), genitals 1 case
(0.94%). The most frequent location for BCC was the head
and neck region 26 cases (24.5%), 2 cases each (1.9%) were lo-
cated on the chest, abdomen and upper extremity. Among the
SCC 14 cases (13.2%) were located on the head and neck re-
gion followed by 7 cases (6.6%) on the lower extremity. MF
was also common on lower extremities especially 13 cases
(12.3%) followed by upper extremity and chest and abdomen
with 3 cases each (2.8%). The most common location for
MM was lower extremity 9 cases (8.5%). DFSP was more
commonly located on the chest, abdomen and upper extremity
with 2 cases in both locations (1.9%). There were 3 cases of
BSCC 2 (1.9%) on the head and neck and 1 (0.94%) on the
chest. Two cases (1.9%) of KS were located on the lower limbs
and 2 (1.9%) cases of LH were located on the chest. There
were 7 (6.6 %) cases of metastasis among which ﬁve were
located on the anterior chest in female patients with a primary
tumor in the breast. One case each on the skin of face and
anterior abdominal wall were seen among male patients with
unknown primary tumors. In Table 4 the author presents the
analytical comparison with recent studies in the past 10 years,ex ratio.
Gender M:F ratio
M % F %
24 22.6 6 5.7 4:1
18 17 8 7.5 2.2:1
14 13.2 5 4.7 2.8:1
6 5.6 5 4.7 1.2:1
2 1.9 4 3.8 1:2
3 2.8 0 0 0:0
2 1.9 0 0 0:0
2 1.9 0 0 0:0
1 0.94 6 5.6 1:6
72 34 2.1:1
; Basosquamous cell carcinoma, MM; Malignant melanoma, MF;
otuberance, LH; Langerhans cell histiocytosis, METS; Metastasis, M;
Table 4 Analytical comparison with other recent studies from KSA (Zimmo et al., 2001; Al Aboud et al., 2003; Al-Maghrabi et al.,
2004).
Skin cancer This study % Al-Maghrabi et al., 2004 (%) Al Aboud et al., 2003 (%) Zimmo et al., 2001 (%)
BCC 28.3 41 51 35
SCC 24.5 29 26 20
MF 18 1 * 6.8
MM 10.3 4.1 12.5 10.6
KS 1.9 18 0.96 5.4
DSFP 5.7 1 1.9 1.35
METS 6.6 4.1 4.8 *
BCC; Basal cell carcinoma, SCC; Squamous cell carcinoma, BASOSCC; Basosquamous cell carcinoma, MM; Malignant melanoma, MF;
Mycosis fungoides, KS; Kaposi sarcoma, DSFP; Dermatoﬁbrosarcoma protuberance, METS; Metastasis.
* Results not indicated in these studies.
Table 3 Site distribution of skin cancers with total percentage in each category.
Diagnosis Site
Head and neck Total % Chest and Abd Total % U ext Total % L ext Total % Ano
genitals
Total %
BCC 23 (face) 2 (scalp)
1 (neck)
24.5 2 (anterior chest) 1.9 2 1.9
SCC 10 (face) 4 (scalp) 13.2 1 (anterior chest) 0.94 3 2.8 7 6.6 1 (anal) 0.94
MF 1 (anterior chest)
2 (back)
2.8 3 (arm) 2.8 13 (thigh) 12.3
MM 1 (face) 1 (neck) 1.9 8 (foot) 1
(buttock)
8.5
DSFP 1 (neck) 0.94 1 (back) 1
(anterior abd)
1.9 2 1.9 1 0.94
BASOSCC 1 (scalp) 1 (face) 1.9 1 (back) 0.94
KS 2 1.9
LH 2 (anterior chest) 1.9
METS 1 (face) 0.94 1 (anterior abd) 5
(anterior chest)
5.7
TOTAL 59 55.6 16 15 11 10.4 19 17.9 1 0.94
BCC; Basal cell carcinoma, SCC; Squamous cell carcinoma, BASOSCC; Basosquamous cell carcinoma, MM; Malignant melanoma, MF;
Mycosis fungoides, KS; Kaposi sarcoma, DSFP; Dermatoﬁbrosarcoma protuberance, LH; Langerhans cell histiocytosis, METS; Metastasis, U
Ext; Upper extremity, L Ext; Lower extremity, Abd; Abdomen.
Table 2 Age and sex distribution of skin cancer.
Total N Less than 20 years 20–39 years 40–59 years 60–79 years 80 years and more than 80
M F M F M F M F M F
106 6 1 17 5 23 14 25 11 1 3
% 5.6 0.9 16 4.7 21.7 13.2 23.6 10.4 0.9 2.8
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Al-Maghrabi et al., 2004).
5. Discussion
Nonmelanoma skin cancer (NMSC) is not as extensively stud-
ied in the Asian population as it is in the Caucasian population
(Kim et al., 2009). Although Asians have lower incidence rates
than Caucasians (Kim et al., 2009) recent studies reveal that
the overall skin cancer incidence rates have increased from2.9/100,000 in 1968 to 1972 to 7.4/100,000 in 2003 to 2006
among Asians as well (Sng et al., 2009; Kim et al., 2009). Skin
cancer is the most common cancer in USA and represents
35–45% of all neoplasms in Caucasians, 4–5% in Hispanics,
2–4% in Asians, and 1–2% in Blacks (Bradford, 2009). The
highest incidence rates by far were seen in Australia (Diepgen
and Mahler, 2002; Rubin et al., 2005), with between 1% and
2% of the population developing NMSC per year. Australia
has recorded a 1.5-fold increase over the last 17 years
(Brougham et al., 2010). The number of skin cancers diagnosed
16 S.T. Muftiby dermatologists in the French West Indies is also fairly high
(Bolac et al., 2011). The highest reported rates in Europe are in
Switzerland (Bulliard et al., 2009).
The most recent ofﬁcial Cancer Incidence report from
Saudi Arabia indicates that skin cancer accounted for 4.1%
of all newly diagnosed cases in year 2006 (Haya and Al Eid,
2006). This cancer ranked seventh in both genders (Haya
and Al Eid, 2006). It affected 193 (59%) males and 134
(41%) females with a male to female ratio of 144:100 (Haya
and Al Eid, 2006). The overall ASR (age standardized rate)
was 3.8/100,000 (Haya andAl Eid, 2006). The ﬁve regions with
the highest ASR were Jouf region at 5.7/100,000, Tabuk region
at 5.6/100,000, Asir region at 4.8/100,000, Madinah region at
4.7/100,000 and Riyadh region at 3.4/100,000 (Haya and Al
Eid, 2006). The median age at diagnosis was 68 years among
males (range 12–101 years) and 62 years among female (range
14–109 years) (Haya and Al Eid, 2006). However data on the
prevalence of skin cancer in Saudi Arabia are inconsistent
and vary from a low ﬁgure in the eastern part (Alakloby
et al., 2008) of the country to the most common malignant
neoplasm (Al Aboud et al., 2003; Al-Maghrabi et al., 2004).
The present study identiﬁed 106 cases of skin cancer in
Saudi nationals as compared to only 28 Saudi nationals in a
past study (Zimmo et al., 2001) conducted at the same
institution indicating an increase in frequency. Although the
frequency of BCC was lower when compared to that reported
by other studies in Saudi Arabia (Zimmo et al., 2001; Al
Aboud et al., 2003; Al-Maghrabi et al., 2004), it was still the
most common skin cancer which is also in keeping with the re-
sults reported in these studies (Table 4). A study from Asir,
however, reported SCC as the most common skin cancer
(Bahamdan and Morad, 1993) which could partly be explained
by the inclusion of mucous membrane SCC in their study
group. Variations in patterns of BCC and SCC could be partly
explained by a number of reasons. Firstly, by the geographic
variation of ultra violet B radiation in different parts of Saudi
Arabia. Secondly, by the variation in the skin pigmentation,
degree of photosensitivity and genetic susceptibility of Saudi
population to different skin cancers, which are less studied
so far. The third reason could be that most of the previous
studies included both Saudi and non Saudi patients in their
data therefore the statistics do not completely reﬂect the actual
frequency of each skin cancer with regard to this ethnic group.
Finally the changing and/or inconsistent regional trends in the
frequency of different skin cancers across Saudi Arabia could
be partly explained by variability in life style.
BCC is the most common type of skin cancer in
Caucasians, Hispanics, and Asians (Rubin et al., 2005;
Pennello et al., 2000). Hispanics are six times more likely to
be diagnosed with BCC than SCC (Rubin et al., 2005;
Byrd-Miles et al., 2007). In contrast, BCC represents the
second most common skin cancer in Blacks (Pennello et al.,
2000; Gloster and Neal, 2006), is less common in Turkey
(Ceylan et al., 2003) and Singapore (Koh et al., 2003). The
frequency of BCC appears to be directly correlated with the
degree of pigmentation in the skin, being most common in fair
Caucasians and least common in African blacks (Bradford,
2009). Intermittent exposure to ultraviolet light (UV) is the
main risk factor for BCC. The relationship between exposure
to ultraviolet radiation and the risk of BCC is more complex
(Armstrong and Kricker, 2001). The timing, pattern, and
amount of exposure all appear to be important (Armstrongand Kricker, 2001). The risk factors for SCC include cumula-
tive UV exposure, immunosuppressive treatments, cutaneous
viral carcinogens, chemical carcinogens, ionizing radiation,
phototherapy, and associated comorbidities (Jensen et al.,
2010). Although Saudi Arabia is located approximately be-
tween 15Aˆ and 32Aˆ north latitude and is considered to be a
high-sun area (Hannan et al., 1984), the present study and
other recent studies (Zimmo et al., 2001; Al Aboud et al.,
2003; Al-Maghrabi et al., 2004) from the region indicate that
the relative incidence of skin cancer compared to that in the
United States (Bradford, 2009) is very low. In a study of ultra-
violet radiation of natural sunlight in relation to skin cancer in
Saudi Arabia, Hannan et al. Hannan et al. (1984) reported that
factors other than the lack of biologically signiﬁcant UV
radiation in sunlight appear to be implicated for a reduced
incidence of skin cancer in Riyadh (Jensen et al., 2010).
Although people have speculated that changes in sun exposure
with a given race can greatly affect NMSC rates, it is impor-
tant to know that variability exists based on gender, sex, tumor
type, and ethnic background (Kim et al., 2009). The mean age
of BCC and SCC in the present study was similar to other na-
tional (Zimmo et al., 2001; Al Aboud et al., 2003; Al-Maghrabi
et al., 2004) and international studies (Diepgen and Mahler,
2002; Brougham et al., 2010; Bolac et al., 2011; Bulliard
et al., 2009; Rubin et al., 2005; Pennello et al., 2000;
Byrd-Miles et al., 2007; Gloster and Neal, 2006; Ceylan
et al., 2003; Koh et al., 2003; Holme et al., 2000; Tran et al.,
2003; Czarnecki et al., 2002). Though an equal sex distribution
has been seen in most studies (Alonso et al., 2010; Han et al.,
2006; Ridky, 2007; Sng et al., 2009; Kim et al., 2009; Bradford,
2009; Zimmo et al., 2001; Al Aboud et al., 2003; Al-Maghrabi
et al., 2004; Diepgen and Mahler, 2002; Brougham et al., 2010;
Bolac et al., 2011; Bulliard et al., 2009; Rubin et al., 2005;
Pennello et al., 2000; Byrd-Miles et al., 2007; Gloster and Neal,
2006; Ceylan et al., 2003; Koh et al., 2003; Holme et al., 2000;
Tran et al., 2003; Czarnecki et al., 2002), the male preponder-
ance in the present study could be partly explained by the les-
ser degree of exposure of Saudi females to prolonged sunlight
and their dressing style which protects their body from sun
exposure. The frequency of BCC and SCC in the head and
neck region in the present study is also similar to previous
studies from Saudi Arabia (Zimmo et al., 2001; Al Aboud
et al., 2003; Al-Maghrabi et al., 2004) and international studies
among Caucasians and people of color (Bradford, 2009; Rubin
et al., 2005; Gloster and Neal, 2006).
The third cancer in the order of frequency was MF. This or-
der was different from the previous studies in Saudi Arabia
where MM (Zimmo et al., 2001; Al Aboud et al., 2003) and
KS (Al-Maghrabi et al., 2004) ranked third in the order (Table
4). Although MM is the third form of skin cancer reported in
all racial groups (Bradford, 2009) the variation observed in the
present study could be partly explained by the regional varia-
tions in the frequency of different skin cancers across Saudi
Arabia, partly by the enhanced early clinical and histological
recognition and diagnosis of MF and partly by the relatively
increasing incidence of MF in the region.
The fourth skin cancer in the order of frequency was MM.
Although the frequency was similar to the previous study at
this institution (Zimmo et al., 2001), yet the present study re-
vealed a younger mean age of 45.6 years. This could be partly
explained by the increasing awareness of skin cancers in this
part of Saudi Arabia compelling patients to seek early clinical
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acral and is similar to that reported by Al-Maghrabi
(Al-Maghrabi et al., 2004).
The less common skin cancers in the descending order of
frequency were DFSP, BASOSCC, KS and LH. Dermatoﬁ-
brosarcoma protuberans is a relatively uncommon skin cancer
with Blacks (6.4 per 1,000,000 person-years) having higher
incidence rates of DFSP than Caucasians and Asians (4.4
and 2.7 per 1,000,000 person-years, respectively) (Rouhani
et al., 2008).
The low incidence of skin cancers in darker skinned groups
is primarily a result of photo protection provided by increased
epidermal melanin, which ﬁlters twice as much ultraviolet
(UV) radiation as does that in the epidermis of Caucasians col-
or (Bradford, 2009; Gloster and Neal, 2006). The larger, more
melanized melanosomes of darker skinned groups absorb and
scatter more energy than do the smaller, melanosomes of Cau-
casians (Brenner and Hearing, 2008). Hence, UV radiation, the
most important predisposing factor for skin cancer in Cauca-
sians, plays a lesser role in people of color (Bradford, 2009).
This study has certain limitations and the results should be
interpreted keeping them in mind. Although the study was car-
ried out using validated hospital database, the author cannot
assume that information bias was absent (mainly generated
in the patient proﬁle and result entry process). Actions were
taken to address this issue, such as exhaustive personal veriﬁ-
cation of clinical and demographic data. Another limitation
was the small number of cases which further limits the applica-
tion of these results to the Saudi population at large.
In conclusion, the most common skin cancers seen are BCC
and SCC followed by MF and MM. The 10 year study in this
institution revealed a low frequency and stable trend in BCC
and SCC which is similar to studies from other parts of Saudi
Arabia. The anatomic distribution of BCC and SCC in this
study is similar to studies in Caucasians. Although the occur-
rence of BCC in sun exposed areas of the body supports the
role of exposure to UV radiation in its pathogenesis, the vari-
ability in frequency of BCC may correlate well with the vari-
ability of UV radiation in different parts of Saudi Arabia.
MF is showing a trend towards increased frequency at our
institution. The frequency of MM, remained similar to the past
study from our hospital with a dominant acral distribution,
which is different from the incidence and pattern of MM in
the West.
Good population based epidemiological data is required as
a tool for assessing the relevance of skin cancer to public
health of Saudi Arabia along with identiﬁcation of regionally
relevant risk factors in different parts, in order to identify
the population at risk.References
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